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A METHOD AND APPARATUS FOR INTEGRATING AN INTENTIONAL 

RADIATOR IN A SYSTEM 



FIELD OF THE INVENTION 

The present invention relates generally to an intentional radiator, and 
more particularly, to integration of an intentional radiator in a system. 
BACKGROUND OF THE INVENTION 

In order to limit unwanted device emissions to meet Federal 
Communications Commission (FCC) standards, manufacturers of computer 
systems, and other types of devices that produce unwanted emissions, use 
some type of shielding. For a mobile computer system, for example, a metalized 
layer may be used inside a plastic housing to provide shielding. Metal- 
impregnated plastic, metallic paint, and/or a metal housing provide other 
examples of types of shielding for various applications. 

Whatever shielding approach is used, the integrity of the shielding is a 
factor in determining whether the system or device that uses the shielding meets 
FCC standards for limiting unwanted emissions (set forth in 47 C.F.R. § 15). 

An issue may therefore arise where a system, for example, uses shielding 
to reduce unwanted emissions, but it is desirable to integrate a radio frequency 
(RF) module, or other intentional radiator, within such a system. If the intentional 
radiator is enclosed within the shielding, the shielding will interfere with the 
operation of the intentional radiator. 
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Alternatively, an opening provided in the shielding to enable the 
intentional radiator to operate can allow unwanted device emissions radiated 
through the opening to rise to an unacceptable level. 

One approach to addressing this issue is to provide an antenna for the 
intentional radiator on a computer card, such as a Personal Computer Memory 
Card International Association (PCMCIA) card. The antenna then extends 
outside a computer system beyond the shielding. For another approach, a 
unique type of connector is connected to a cable that connects to an external 
antenna. For some such approaches, the cable may need to be long. 

Each of the above approaches, while providing for an antenna outside 
system shielding, has a drawback. The above approaches are not easily applied 
to, for example, an integrated intentional radiator module. An integrated 
intentional radiator module, as the term is used herein, refers to a module that 
may be certified as an intentional radiator in and of itself. Such a module may 
include an integrated antenna, or one that is coupled to the module by a fixed 
length of cable. Such a module may also include components that radiate 
unwanted emissions, and thus, should be shielded. 



SUMMARY OF THE INVENTION 

A method and apparatus for integrating an intentional radiator in a system 
are described. 

For one embodiment, an apparatus comprises an intentional radiator 
including an antenna and a ground plane, wherein the ground plane is to be 
coupled to shielding that includes an opening for the antenna. The intentional 
radiator is to be positioned such that the antenna radiates through the opening, 
while the shielding and the ground plane reduce emissions through the opening. 

Other features and advantages of various embodiments will be apparent 
from the accompanying drawings and from the detailed description that follows 
below. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example and not limitation in 
the figures of the accompanying drawings, in which like references indicate 
similar elements, and in which: 
5 Figure 1 shows a cross-section of a system according to one embodiment 

that includes an integrated intentional radiator and one or more shielding 
connections. 

Figure 2 shows a cross-section of a system that includes an integrated 
intentional radiator of another embodiment wherein a ground plane is coupled 
10 directly to system shielding. 

Figure 3 shows a cross-section of a system that includes an integrated 
intentional radiator of yet another embodiment wherein a ground plane is 
coupled to system shielding by vias in a first P.C. board layer. 

Figure 4 is a top view of the intentional radiator of Figure 3. 
1 5 Figure 5 shows a cross-section of an integrated intentional radiator of 

another embodiment wherein a ground plane is coupled to system shielding by 
vias in a different P.C. board layer. 

Figure 6 is a top view of the intentional radiator of Figure 5. 
Figure 7 is a flow diagram showing the method of one embodiment for 
20 integrating an intentional radiator module in a system. 
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DETAILED DESCRIPTION 

A method and apparatus for integrating an intentional radiator in a system 
is described. Although the following embodiments are described with reference 
to a notebook computer system including an integrated radio frequency (RF) 

5 module, alternative embodiments are applicable to other types of systems that 
may benefit from the integration of an integrated RF module or another type of 
intentional radiator. Examples of such systems include, but are not limited to, 
cellular telephones, digital cameras and other types of mobile devices, such as 
laptops or personal digital assistants (PDAs). 

10 For one embodiment, an intentional radiator includes an antenna and a 

ground plane wherein the ground plane is coupled to shielding that includes an 
opening for the antenna. The intentional radiator is positioned such that the 
antenna radiates through the opening while the ground plane and shielding 
together reduce the level of emissions through the opening. 

1 5 Figure 1 is a cross-sectional view of a portion of a system 1 00. The 

system 100 is a notebook system in this example. The system 100 includes a 
skin 105 or other type of housing, shielding 110, and an integrated radio 
frequency (RF) module or other type of intentional radiator 115. 

The notebook skin 105 may be formed of a plastic, for example, but other 

20 types of material are within the scope of various embodiments. In Figure 1 , the 
notebook skin 105 is only shown as extending across one side of the system 
100. For other embodiments, the skin 105 may extend around multiple surfaces 
of the system 100 or may not be included. 
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The shielding 1 10 is provided to shield devices within the system 100 that 
produce unwanted emissions. For one embodiment, the shielding 1 10 
comprises metallic paint or another type of metallic coating that is applied to an 
inner surface of the notebook skin 1 05. For another embodiment, the shielding 
5 1 1 0 is formed of a metallic material that is fitted within the notebook skin 1 05. 
For yet another embodiment, the notebook skin 105 is formed of a metal or a 
metal-impregnated material such that the shielding is integral to the notebook 
skin 105 itself. Other types of shielding are also within the scope of various 
embodiments. 

1 0 The intentional radiator module 1 1 5 of one embodiment is an integrated 

RF module that can be certified as a radiator on its own, outside of the system 
100. The integrated intentional radiator module 115 includes components 120 
and 121 connected to one side of a multi-layer printed circuit (P.C.) board 125. 
For one embodiment, one or both of the components 120 and/or 121 may 

1 5 produce unwanted emissions such that it is desirable to limit the level of such 
emissions that can be measured outside the notebook skin 105, for example. 

The intentional radiator module 115 may include other devices not shown 
in Figure 1 and/or may not include the components 120 and/or 121. Further, the 
system 100 may include other devices to be shielded that are not shown in 

20 Figure 1 . Such other devices are provided within the shielding 1 1 0. 

For the example shown in Figure 1 , the multi-layer P.C. board 125 
includes three layers 126-128, however, a different number of layers may be 
used for other embodiments. In Figure 1 , traces 130 are provided between the 
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first and second layers 126 and 127, respectively, of the P.C. board 125 to 
interconnect the devices 120 and 121 and/or other devices (not shown). The 
traces may be formed of copper or another conductive material. Vias (not 
shown) may be provided to couple the traces 130 and/or the ground plane 135 to 

5 the components 120 and/or 121 . 

A ground plane 1 35 is provided between the second and third layers of 
the P.C. board, 127 and 128, respectively. The ground plane 135 may also be 
formed of copper or another conductive material and provides a ground for the 
components 120 and 121 and/or other components on the R.F. module 115. 

1 0 An antenna 1 40 is provided on a side of the P.C. board 1 25 opposite from 

the components 120 and 121 , and may be patterned or soldered onto the P.C. 
board 125. The antenna 140 radiates and receives signals from and to the 
intentional radiator module 115. The ground plane 135 also provides a ground 
for the antenna 140. Because of the fixed spatial relationship between the 

1 5 antenna 1 40 and the ground plane 1 35 for the embodiment shown in Figure 1 , 
the characteristics of the antenna 140 are well defined regardless of whether or 
not the module 1 15 is integrated in the system 100. 

For another embodiment, the antenna 140 is a discrete antenna that is 
coupled to the P.C. board 125 by a short, fixed length cable (not shown). The 

20 antenna is coupled to other parts of the module 115 by one or more vias 145 
through one or more of the P.C. board layers 126-128. 

The shielding 110 includes an opening 150. For one embodiment, the 
opening 150 in the shielding 1 10 is larger in size and shape than the antenna 
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150, but not excessively large. Where the shielding is a metallic paint or coating, 
the opening 150 may be patterned in the shielding, for example. Where the 
shielding is another type of metallic layer, the opening 150 may be cut or 
punched from the shielding, or formed in another manner. 
5 As discussed in the Background section, an opening in the shielding may 

allow undesirable levels of unwanted emissions to be measured outside of the 
system 100. For one embodiment, to reduce the level of unwanted emissions 
that radiate through the opening 150, one or more shielding connection(s) 155 is 
provided. The shielding connection(s) couple the shielding 1 10 to the ground 
1 0 plane 1 35 of the integrated RF module 1 1 5. 

For one embodiment, the shielding connection(s) 155 extend around the 
entire opening 150 such that the ground plane, shielding connection(s) 155 and 
the shielding 1 10 form a continuous shield against unwanted emissions from 
components 120, 121 and/or other devices in the system 100 (not shown). 
1 5 For another embodiment, the shielding connection(s) 1 55 is coupled to 

one or more sides of the ground plane 135 to reduce the level of emissions that 
are radiated through the opening 150, but does not necessarily extend around 
the entire perimeter of the ground plane 135. While there may still effectively be 
an opening in the shielding for some embodiments, the level of emissions 
20 radiated through the opening 150 is lower than it would be where a ground plane 
is not positioned below the opening and/or a shielding connection is not used. 

The shielding connection(s) 155 of one embodiment are formed of a 
flexible copper tape that is soldered to the ground plane 135 and the shielding 
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1 1 0. The flexible copper tape may extend around the entire perimeter of the 
ground plane such that the opening 150 is effectively sealed from a shielding 
point of view. For another embodiment, one or more strips of flexible copper 
tape may be soldered or connected to the shielding 1 10 and the ground plane 
5 135 in another manner at one or more locations around the perimeter of the 
ground plane 135. 

The shielding connection(s) of another embodiment comprise one or more 
metal bars or another type of metallic member that is mechanically coupled to 
the shielding 1 1 0 and the ground plane 1 35 by screws or another fastening 
1 0 member. Similar to the copper tape, the metal members(s) may be placed 

around the entire perimeter of the ground plane 135. Alternatively, one or more 
of the metal members may be placed at one or more locations around the 
perimeter. 

The number and placement of shielding connection(s) and/or their 
1 5 spacing around the perimeter of the ground plane 1 35 may depend on several 
factors including, for example, the particular FCC requirements for unwanted 
emissions levels for the system 100 and the materials used to provide the 
shielding connection(s). 

For yet another embodiment, the ground plane 135 may be formed such 
20 that discrete shielding connection(s) may not need to be provided. An example 
of such an embodiment is shown in Figure 2. 

As shown in Figure 2, the P.C. board layer 128 of the intentional radiator 
module 215 extends beyond the perimeter of the P.C. board layers 126 and 127 
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on one or more sides. The ground plane 135 is provided on the side of the P.C. 
board layer 128 that interfaces with the P.C. board layer 127. In this manner, the 
ground plane 135 can be directly coupled to the shielding 1 10 on one or more 
sides of the intentional radiator module 215 to close, or partially close the 
opening 150 to unwanted emissions. This direct coupling may be accomplished 
through soldering or another approach. 

For another embodiment, as shown in Figures 3 and 4, one or more 
additional vias 310 may be provided between the ground plane 135 and a 
surface of an intentional radiator module 31 5. The intentional radiator module 
315 may then be coupled to the shielding with screws or other mechanical 
connectors, or the intentional radiator module 315 may be soldered to the 
shielding 1 10 or connected in another manner. In this manner, the ground plane 
135 is coupled to the shielding 1 10 to reduce unwanted emissions through the 
opening 150. 

Figure 4 is an overhead view of the intentional radiator module 315. 
While Figure 4 shows vias 310 in a particular pattern around the perimeter of the 
P.C. board layer 128, any number of vias 310 may be provided in a different 
arrangement on the intentional radiator module 315. For example, the vias 310 
may be placed immediately around the antenna 140. Further, while a particular 
shape is shown for the antenna 140, the antenna may be a different shape for 
other embodiments. 

Figures 5 and 6 show an intentional radiator module 51 5 of another 
embodiment that is coupled to the shielding 1 10 in a similar manner to the 
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embodiments shown in Figures 3 and 4. For the embodiments shown in Figures 
5 and 6, however, one or more additional vias 525 extend through the P.C. 
board layers 127 and 126 to provide connections to the ground plane 135 on a 
surface of the P.C. board layer 126. In this manner, the intentional radiator 
module 515 may be directly coupled to the shielding 1 10 in the manner shown to 
reduce emissions through the opening 150. 

Figure 6 is an overhead view of the P.C. board layer 126 with one 
possible pattern for the vias 525. It will be appreciated that the vias 525 may be 
provided in any pattern to couple the ground plane 135 to the shielding 110. 

While various examples of shielding connections and approaches to 
coupling the shielding and radiator ground plane have been described above, it 
will be appreciated that other types of shielding connection(s) 1 55 and/or other 
connection approaches may be used in accordance with various embodiments. 
Further, while specific details of an integrated RF module have been described, 
other types of intentional radiators that do not include a P.C. board, or that 
include a P.C. board configured in another manner, for example, are also within 
the scope of various embodiments. 

In accordance with the above-described embodiments, an integrated 
intentional radiator module can be integrated into a system while still providing 
effective shielding to maintain unwanted emissions at an acceptable level. 
Further, the ground plane of the intentional radiator module itself is used to 
provide part of this shielding where an opening in the conventional shielding is 
provided for an antenna. In this manner, the ground plane can be used to serve 
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multiple purposes without adding significant additional materials or cost to the 
system. 

Also, where shielding is provided separately from a system skin or 
housing, it is not necessary to provide a hole in the housing in order to enable 

5 the intentional radiator to radiate. By providing the antenna as part of an 
integrated module that includes a ground plane used to effectively close an 
opening in shielding through which an antenna radiates, a separate opening in 
the skin is not needed. 

Figure 7 is a flow diagram showing the method of one embodiment for 

10 integrating an intentional radiator into a system. At block 705, a ground plane of 
an intentional radiator module is coupled to shielding of the system in which the 
module is to be integrated. The system shielding includes an opening for an 
antenna on the intentional radiator module. For one embodiment, one or more 
connections are soldered between the ground plane and the shielding to couple 

1 5 the ground plane and the shielding. For another embodiment, the ground plane 
and shielding are mechanically coupled. 

At block 710, the antenna is positioned proximate to the opening in the 
system shielding such that the antenna radiates through the opening. In the 
above manner, devices within an enclosure defined by the shielding and the 

20 ground plane are shielded to reduce unwanted emissions through the opening. 

It will be appreciated that, for other embodiments, the method may not 
include all of the steps shown in Figure 7 or may include steps not shown in 
Figure 7. 
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In the foregoing specification, the invention has been described with 
reference to specific exemplary embodiments thereof. It will, however be 
appreciated that various modifications and changes may be made thereto 
without departing from the broader spirit and scope of the invention as set forth 
in the appended claims. The specification and drawings are, accordingly, to be 
regarded in an illustrative rather than a restrictive sense. 
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CLAIMS 

What is claimed is: 

1 . An apparatus comprising: 

an intentional radiator including an antenna and a ground plane, the 
ground plane to be coupled to shielding that includes an opening for the 
antenna, the intentional radiator to be positioned such that the antenna radiates 
through the opening and the shielding and the ground plane reduce emissions 
through the opening. 

2. The apparatus of claim 1 further comprising a shielding connection 
to couple the ground plane to the shielding. 

3. The apparatus of claim 1 wherein the intentional radiator comprises 
a printed circuit board, the antenna being disposed on a first layer of the printed 
circuit board, the ground plane being disposed on a second layer of the printed 
circuit board. 

4. An apparatus comprising: 

an intentional radiator including an antenna and a ground plane; and 
shielding including an opening, the antenna to radiate through the 

opening, the shielding being coupled to the ground plane, the ground plane to 

reduce emissions through the opening. 
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5. The apparatus of claim 4 wherein the intentional radiator comprises 
a multi-layer printed circuit board, the antenna being disposed on a first layer of 
the printed circuit board, the ground plane being disposed on a second layer of 
the integrated circuit board. 

6. The apparatus of claim 4 further including a skin covering the 
opening. 

7. The apparatus of claim 4 further including a shielding connection to 
couple the shielding to the ground plane. 

8. The apparatus of claim 4 wherein the intentional radiator comprises 
a radio frequency module. 

9. A system comprising: 
a device to be shielded; 

an intentional radiator including an antenna and a ground plane; 

shielding enclosing the device to be shielded except for an opening 
proximate to the antenna, the shielding being coupled to the ground plane to 
reduce emissions through the opening by the device to be shielded. 

1 0. The system of claim 9 further including a skin covering the opening. 
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1 1 . The system of claim 9 wherein the device to be shielded is 
integrated with the intentional radiator. 

1 2. The system of claim 9 wherein the intentional radiator includes a 
5 printed circuit board and wherein the antenna is included on a first layer of the 

printed circuit board and the ground plane is included on a second layer of the 
printed circuit board. 

13. The system of claim 9 wherein the intentional radiator comprises a 
1 0 radio frequency module. 

14. A method for integrating an intentional radiator in a system, the 
method comprising: 

coupling a ground plane of an intentional radiator to system shielding that 
1 5 includes an opening for an antenna coupled to the intentional radiator. 

15. The method of claim 14 further including positioning the antenna to 
radiate through the opening. 

20 1 6. The method of claim 1 4 wherein coupling the ground plane to the 

system shielding includes soldering a connection between the ground plane and 
the system shielding. 
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1 7. The method of claim 14 wherein coupling the ground plane to the 
system shielding includes mechanically connecting the ground plane and the 
system shielding. 

5 18. An apparatus comprising: 

a means for shielding including an opening for an antenna; and 

a means for coupling the shielding to a ground plane of an intentional 

radiator including the antenna, the ground plane and the means for coupling to 

reduce emissions through the opening. 

10 

19. The apparatus of claim 1 8 wherein the means for shielding 
comprises one of a metallic paint or a metal enclosure. 

20. The apparatus of claim 1 8 wherein the means for coupling 

15 comprises one of mechanical connector or a soldered connection between the 
intentional radiator and the means for shielding. 
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ABSTRACT 

An intentional radiator includes an antenna and a ground plane. The 
ground plane is to be coupled to shielding that includes an opening for the 
antenna wherein the intentional radiator is to be positioned such that the antenna 
radiates through the opening. The shielding and the ground plane together act 
to reduce emissions through the opening. 
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33,395; Thomas A. Hassing, Reg. No. 36,159; Phuong-Quan Hoang, P41,839; Willmore F. Holbrow III, 
Reg. No. P41,845; George W Hoover II, Reg. No. 32,992; Eric S. Hyman, Reg. No. 30,139; Dag H. 
Johansen, Reg. No. 36,172; William W. Kidd, Reg. No. 31,772; Tim L. Kitchen, Reg. No. P41.900; 
Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 10.9(b); Paul A. Mendonsa, Reg. 
No. P42,879; Darren J. Milliken, P42,004; Thinh V. Nguyen, P42,034; Kimberley G. Nobles, Reg. No. 
38,255; Michael A. Proksch, Reg. No. P43,021; Babak Redjaian, P42,096; James H. Salter, Reg. No. 
35,668; William W. Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; Anand Sethuraman, 
Reg. No. P43.351; Charles E. Shemwell, Reg. No. 40,171; Maria McCormack Sobrino, Reg. No. 31,639; 
Stanley W. Sokoloff, Reg. No. 25,128; Allan T. Sponseller, Reg. No. 38,318; Geoffrey T. Staniford, 
P43.151; Judith A. Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. P42,179; Edwin H. Taylor, 
Reg. No. 25,129; George G. C. Tseng, Reg. No. 41,355; Lester J. Vincent, Reg. No. 31,460; John 
Patrick Ward, Reg. No. 40,216; Stephen Warhola, Reg. No. P43,237; Ben J. Yorks, Reg. No. 33,609; and 
Norman Zafman, Reg. No. 26,250; my attorneys, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, 
with offices located at 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, telephone 
(310) 207-3800, and Alan K. Aldous, Reg. No. 31,905; Robert D. Anderson, Reg. No. 33,826; Joseph R. 
Bond, Reg. No. 36,458; Richard C. Calderwood, Reg. No. 35,468; Cynthia Thomas Faatz, Reg No. 
39,973; Sean Fitzgerald, Reg. No. 32,027; Seth Z. Kalson, Reg. No. 40,670; David J. Kaplan, Reg. No. 
41 ,105; Leo V. Novakoski, Reg. No. 37,198; Naomi Obinata, Reg. No. 39,320; Thomas C. Reynolds, Reg. 
No. 32,488; Steven P. Skabrat, Reg. No. 36,279; Howard A. Skaist, Reg. No. 36,008; Steven C. Stewart, 
Reg. No. 33,555; Raymond J. Werner, Reg. No. 34,752; and Charles K. Young, Reg. No. 39,435; my 
patent attorneys, and Jeffreys. Draeger, Reg. No. 41,000; Thomas Raleigh Lane, Reg. No. P42J81; 
Calvin E. Wells, Reg. No. P43,256; and Alexander Ulysses Witkowski, Reg. No. P43,280; my patent 
agents, of INTEL CORPORATION; and James R. Thein, Reg. No. 31 ,710, my patent attorney; with full 
power of substitution and revocation, to prosecute this application and to transact all business in the 
Patent and Trademark Office connected herewith. 



Send correspondence to Cynthia Thomas Faatz BLAKELY, SOKOLOFF, TAYLOR & 

(Name of Attorney or Agent) 
ZAFMAN LLP, 12400 Wilshire Boulevard, 7th Floor, Los Angeles, California 90025 and direct 
telephone calls to Cynthia Thomas Faatz (408) 720-8598. 

(Name of Attorney or Agent) 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Full Name of Sole/First Inventor Jeffrey L. Schiffer 
Inventor's Signat ^fe^ 
Residence Palo Alto, California 



Post Office Address 



(City, State) 
3355 Cork Oak Way 



Citizenship U.S.A. 



(Country) 



Palo Alto, California 94303-4139 
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Full Name of Second/Joint Inventor 



Inventor's Signature Date 

Residence Citizenship 

(City, State) (Country) 



Post Office Address 



Full Name of Third/Joint Inventor 



Full Name of Fourth/Joint Inventor 



Post Office Address 



Inventor's Signature Date 

Residence Citizenship 



(City, State) (Country) 
Post Office Address 



Inventor's Signature Date 

Residence Citizenship 

(City, State) (Country) 
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Full Name of Fifth/Joint Inventor 

Inventor's Signature 

Residence 



(City, State) 



Post Office Address 
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Full Name of Sixth/Joint Inventor 

Inventor's Signature 

Residence 



(City, State) 

Post Office Address 

Full Name of Seventh/Joint Inventor 

Inventor's Signature 

Residence 

Post Office Address 



(City, State) 



Date 



Citizenship 



(Country) 



Date 



Citizenship 



(Country) 



Date 



Citizenship 



(Country) 
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Title 37, Code of Federal Regulations, Section 1.56 
Duty to Disclose information Material to Patentability 



(a) A patent by its very nature is affected with a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is being examined, the 
Office is aware of and evaluates the teachings of all information material to patentability. Each individual 
associated with the filing and prosecution of a patent application has a duty of candor and good faith in 
dealing with the Office, which includes a duty to disclose to the Office all information known to that individual 
to be material to patentability as defined in this section. The duty to disclosure information exists with respect 
to each pending claim until the claim is cancelled or withdrawn from consideration, or the application becomes 
abandoned. Information materia! to the patentability of a claim that is cancelled or withdrawn from 
consideration need not be submitted if the information is not materia! to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not material 
to the patentability of any existing claim. The duty to disclosure all information known to be material to 
patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§1 .97(b)-(d) 
and 1 .98. However, no patent will be granted on an application in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. 
The Office encourages applicants to carefully examine: 

(1) Prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) The closest information over which individuals associated with the filing or prosecution of a 
patent application believe any pending claim patentably defines, to make sure that any material information 
contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made or record in the application, and 

(1 ) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim 
its broadest reasonable construction consistent with the specification, and before any consideration is given to 
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the 
application and who is associated with the inventor, with the assignee or with anyone to whom there is an 
obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 
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